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AMERICAN SOCIETY OF PENSION PROFESSIONALS & ACTUARIES
JOINT BOARD FOR THE ENROLLMENT OF ACTUARIES
SOCIETY OF ACTUARIES

Enrolled Actuaries Basic Examination

EA-1

Date: Tuesday, May 13, 2008
Time: 8:30 a.m. —11:00 a.m.

INSTRUCTIONS TO CANDIDATES

Write your candidate number here . Your name

must not appear.

Do not break the seal of this book until the supervisor tells
you to do so.

Special conditions generally applicable to all questions on this
examination are found at the front of this book.

On this examination the symbol "a" will be used to represent
an annuity. On this examination the symbol "fx" will be
used to represent the number of lives at age x.

This examination consists of 31 multiple-choice questions
worth a total of 100 points. The point value for each question
is shown in parentheses at the beginning of the question.

Your score will be based on the point values of questions that
you answer correctly. No credit will be given for omitted
answers and no credit will be lost for wrong answers; hence,
you should answer all questions even those for which you
have to guess.

A separate answer sheet is inside the front cover of this book.
During the time allotted for this examination, record all your
answers on side 2 of the answer sheet. NO ADDITIONAL
TIME WILL BE ALLOWED FOR THIS PURPOSE. No
credit will be given for anything indicated in the examination
book but not transferred to the answer sheet. Failure to stop
writing or coding your answer sheet after time is called will
result in the disqualification of your answer sheet or further
disciplinary action.

Five answer choices are given with each question, each
answer choice being identified by a key letter (A to E). For
each question, blacken the oval on the answer sheet that
corresponds to the key letter of the answer choice that you
select.

Use a soft-lead pencil to mark the answer sheet. To facilitate
correct mechanical scoring, be sure that, for each question,
your pencil mark is dark and completely fills only the
intended oval. Make no stray marks on the answer sheet. If
you have to erase, do so completely.

Do not spend too much time on any one question. If a
question seems too difficult, leave it and go on.

While every attempt is made to avoid defective questions,
sometimes they do occur. If you believe a question is
defective, the supervisor or proctor cannot give you any
guidance beyond the instructions on the exam booklet.

Clearly indicated answer choices in the test book can be an
aid in grading examinations in the unlikely event of a lost
answer sheet.

Exam EA-1

13.

14.

15.

Use the blank portions of each page for your scratch work. Extra
blank pages are provided at the back of the examination book.

When the supervisor tells you to do so, break the seal on the
book and remove the answer sheet.

On side 1 of the answer sheet, space is provided to write and
to code candidate information. Complete Blocks A through G
as follows:

(@ in Block A, print your name and the name of this test
center;

(b) in Block B, print your last name, first name and middle
initial and code your name by blackening the ovals (one
in each column) corresponding to the letters of your
name; for each empty box, blacken the small rectangle
immediately above the "A" oval;

(c) write your candidate number in Block C (as it appears
on your ticket of admission for this examination) and
write the number of this test center in Block D (the
supervisor will supply the number);

(d) code your candidate number and center number by
blackening the five ovals (one in each column)
corresponding to the five digits of your candidate
number and the three ovals (one in each column)
corresponding to the three digits of the test center
number, respectively. Please be sure that your candidate
number and the test center number are coded correctly;

(e) in Block E, code the examination that you are taking by
blackening the oval to the left of “Course EA-1.”

() in Block F, blacken the appropriate oval to indicate
whether you are using a calculator; and

() in Block G, sign your name and write today's date. If
the answer sheet is not signed, it will not be graded.

On side 2 of your answer sheet, space is provided at the top
for the number of this examination book. Enter the
examination book number, from the upper right-hand corner
of this examination book, in the four boxes at the top of side 2
marked "BOOKLET NUMBER."

After the examination, the supervisor will collect this book
and the answer sheet separately. DO NOT ENCLOSE THE
ANSWER SHEET IN THE BOOK. All books and answer
sheets must be returned. THE QUESTIONS ARE
CONFIDENTIAL AND MAY NOT BE TAKEN FROM
THE EXAMINATION ROOM.



Conditions Generally Applicable to
All EA-1 Examination Questions

If applicable, the following conditions should be considered a part of the data for each question,
unless otherwise stated or implied:

(1)
()

3)
(4)

)

(6)

(7)

(8)
©)
(10)

(11)

The normal retirement age is 65.

Retirement pensions commence at normal retirement age and are paid monthly for life at the
beginning of each month.

There are no pre-retirement death or disability benefits.

Actuarial equivalence is based on the mortality table and interest rate assumed for funding
pUrposes.

Interest rates that are compounded more frequently than annually are expressed as nominal
rates.

Where multiple lives are involved, future lifetimes are assumed to be independent of each
other.

The term *“gross single premium” is equivalent to “contract single premium;” the term *“net
single premium” is equivalent to “single benefit premium;” the term “gross annual premium”
is equivalent to “annual contract premium;” the term “net annual premium” is equivalent to
“annual benefit premium.”

There are no policy loans in effect.

For a bond, the face amount and the redemption value are the same.

Interest rate equals yield rate.

The term “duration” means “Macaulay duration”.



Data for Question 1 (3 points)

Terms of a 20-year bond:

Face amount $1,000
Redemption amount $1,050
Coupons Payable annually with first coupon $75

Each subsequent coupon is 3% greater than the preceding
coupon

Yield 8.25% per year, compounded annually

Question 1

In what range is the purchase price of the bond?
(A)  Lessthan $1,030

(B)  $1,030 but less than $1,065

(C)  $1,065 but less than $1,100

(D)  $1,100 but less than $1,135

(E)  $1,135or more
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Data for Question 2 (2 points)

A bond has the following payment structure:
$1,000 payable in one year and $1,000 payable in two years
Interest rate: 10.00%, compounded annually

Two-year spot rate: 8.00%, compounded annually

Question 2

In what range is the one-year spot rate?
(A)  Lessthan 13.65%

(B)  13.65% but less than 13.75%
(C)  13.75% but less than 13.85%
(D)  13.85% but less than 13.95%

(E)  13.95% or more

EA-1 Exam: Spring 2008 -2- GO ON TO NEXT PAGE



Data for Question 3 (3 points)

The present value of an annuity is given by:

(Sx - Sx+3)_ (Sx+5 - Sx+8)
D

X

Question 3

In what range is the sum of the annuity payments?

(A)  Lessthan 12

(B) 13
(C) 14
(D) 15

(E) 16 or more
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Data for Question 4 (5 points)

An annuity of $10,000 is payable at the end of each year as long as at least one of three
lives Smith (age 25), Jones (age 30), and Brown (age 35) is alive.

While all three are alive the $10,000 is split as follows: Smith and Jones each receive
$2,500, and Brown receives $5,000.

After the first death, the survivors split the share of the person dying equally. After the

second death, the last survivor receives the entire annuity.

You are given the following values:

a,, =17.95

a,, =17.16

a,, =16.22
Ayeqy =14.92
Ay =14.48
A5035 =13.99
5305 = 12.68

X = the present value of Smith’s share.

Question 4

In what range is X ?

(A)
(B)
(©)
(D)
(E)

Less than $61,500

$61,500 but less than $75,000
$75,000 but less than $88,500
$88,500 but less than $102,000

$102,000 or more
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Data for Question 5 (3 points)

$3,000 is invested in a fund at a constant force of interest of 6. At time n, $2,000 is
taken out and the balance accumulates for a further n years at the same force of interest.
At time 2n, the fund is $225,000.

X = value of fund at time 2n if the force of interest were halved.

Question 5

In what range is X ?

(A)
(B)
(©)
(D)
(E)

Less than $22,000

$22,000 but less than $32,000
$32,000 but less than $42,000
$42,000 but less than $52,000

$52,000 or more

EA-1 Exam: Spring 2008 -5-
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Data for Question 6 (3 points)

5. =10.0
§ =110

Question 6

i ox
Inwhat range is &, "

(A)  Lessthan 3.8

(B) 3.8 but less than 4.0
(C) 4.0 but less than 4.2
(D) 4.2 but less than 4.4

(E) 4.4 or more
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Data for Question 7 (3 points)

5 —4,=0.50

(S@ _5@)2

X - . .o 3
(Sm _SQ)

Question 7

In what range is X ?

(A)  Lessthan 1.50

(B)  1.50 but less than 1.70
(C©)  1.70 but less than 1.90
(D)  1.90 but less than 2.10

(E)  2.10 or more
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Data for Question 8 (4 points)

Type of bond: Serial
Face amount: $1,000

Redemption details: Over the next 4 years from the date of purchase, at the end of each
year at par in equal installments

Coupons: 5% per annum payable annually
Yield: 4% per annum compounded annually
Question 8

In what range is the duration of the bond?
(A)  Lessthan 2.34

(B)  2.34 but less than 2.38

(C)  2.38 but less than 2.42

(D)  2.42 but less than 2.46

(E)  2.46 or more
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Data for Question 9 (3 points)

Terms of a 20-year bond issued on 1/1/2008:

Face amount $10,000
Redemption amount  $10,500
Coupon rate 4.0% per year, payable semi-annually
Yield rate 5.0% per year, compounded annually

The coupons are immediately reinvested at a rate of 10% per year, compounded annually
for the balance of the 20 years. Assuming the bond is held to maturity, the overall rate of

return for the 20 years is R % per year, compounded annually.

Question 9

In what range isR ?

(A)
(B)
(©)
(D)
(E)

Less than 6.85%

6.85% but less than 6.90%
6.90% but less than 6.95%
6.95% but less than 7.00%

7.00% or more

EA-1 Exam: Spring 2008
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Data for Question 10 (4 points)

A 25-year endowment policy has annual premiums of $272.70 payable at the beginning
of the year for the first 5 years followed by annual premiums of $746.00 payable at the
beginning of the year for the next 20 years. This annual premium pattern is actuarially
equivalent to an annual premium pattern of $136.10 payable at the beginning of the year
for the first 5 years followed by $846.00 payable at the beginning of the year for the next

20 years.

P = the level annual premium payable at the beginning of the year for each of the 25
years.

Question 10

In what range is P ?

(A)
(B)
(©)
(D)
(E)

Less than $500

$500 but less than $520
$520 but less than $540
$540 but less than $560

$560 or more
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Data for Question 11 (4 points)

A life age 40 is scheduled to receive an annuity due of $5,000 payable annually for a
maximum of 20 years. If death occurs within the 20 years, a lump sum equal to the sum
of the unpaid annuity payments is paid at the end of the year of death.

You are given:

X N, R.

40 31,300 17.169
41 29.499 16,417
60 7147 5.105
61 6.475 4,685

Y = the present value of the annuity, including the death benefit.

Question 11

In what range is the present value of Y?
(A)  Lessthan $72,500

(B)  $72,500 but less than $73,500
(C)  $73,500 but less than $74,500
(D)  $74,500 but less than $75,500

(E)  $75,500 or more
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Data for Question 12 (3 points)

The following table applies to a group of 10 individuals, who are exactly age 90.

Deaths are uniformly distributed within each age.

X éx
90 210
91 150
92 120
93 90
94 70
95 50
96 35
97 20
98 10
99 5

100 0

Question 12

In what range is the total expected number of future years lived by the 10 individuals?

(A)
(B)
(©)
(D)
(E)

Less than 28.0

28.0 but less than 35.0
35.0 but less than 42.0
42.0 but less than 49.0

49.0 or more
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Data for Question 13 (3 points)

A loan is taken on 1/1/2008 with payments at the end of each month for 60 months. Each
payment is $100. The principal paid on the loan during the first 20 months is $1,461.
The principal paid on the loan during the next 20 months is $1,655.

Question 13

In what range is the annual effective rate of interest on the loan?

(A)
(B)
(©)
(D)
(E)

Less than 7.56%

7.56% but less than 7.64%
7.64% but less than 7.72%
7.72% but less than 7.80%

7.80% or more

EA-1 Exam: Spring 2008

-13-

GO ON TO NEXT PAGE



Data for Question 14 (2 points)

A pension trust statement reported the following information:

Market value as of 12/31/2006 $1,000,000
2007 contributions $90,000
2007 benefit payments $40,000
2007 plan expenses $10,000
Market value as of 12/31/2007 $1,150,000

The cumulative unrealized gain/(loss) as of 12/31/2006 was ($10,000).

The unrealized gain/(loss) during 2007 was $5,000.

Question 14

In what range was the book value of assets as of 12/31/2007?
(A)  Less than $1,142,000

(B)  $1,142,000 but less than $1,147,000

(C)  $1,147,000 but less than $1,152,000

(D)  $1,152,000 but less than $1,157,000

(E)  $1,157,000 or more
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Data for Question 15 (5 points)

All employees are hired at exact age 22.

3% of the employees at each age terminate employment at the end of each year

5% of those at exact age 42 are promoted out of the business unit

All employees retire at exact age 62

There are no other decrements from the population.

Question 15

In what range is the expected length of service for a new entrant?

(A)
(B)
(©)
(D)
(E)

Less than 23.00

23.00 but less than 23.25
23.25 but less than 23.50
23.50 but less than 23.75

23.75 or more
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GO ON TO NEXT PAGE



Data for Question 16 (3 points)

Smith takes out a $200,000 mortgage at 1/1/2008 to be paid in equal monthly
installments over 30 years. The first payment is due 2/1/2008. Immediately after the
60th payment is made, Smith makes an additional payment of $50,000 and refinances the
remaining balance in equal monthly installments over 10 years, with the first payment

due at the beginning of the month following the refinancing.
Interest rate — original loan:
Interest rate — refinanced amount:

X = the monthly payment amount after refinancing.

Question 16

In what range is X ?

(A)
(B)
(©)
(D)
(E)

Less than $1,250

$1,250 but less than $1,500
$1,500 but less than $1,750
$1,750 but less than $2,000

$2,000 or more
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Data for Question 17 (3 points)

Account information:

Date Account Balance Contribution
12/31/2007 $20,000 -
01/01/2008 - $3,000
03/31/2008 $24,000 -
04/01/2008 - $3,000
06/30/2008 X -
07/01/2008 - $3,000
09/30/2008 $29,000 -
10/01/2008 - $3,000
12/31/2008 $34,000

The time-weighted rate of return in 2008 is 7.0%.

Question 17

In what range is X ?

(A)  Lessthan $26,400

(B)  $26,400 but less than $26,500
(C)  $26,500 but less than $26,600
(D)  $26,600 but less than $26,700

(E)  $26,700 or more
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Data for Question 18 (4 points)

Selected values from a multiple decrement table:

55
56
57
58
59
60

(withdrawal)

(death)

(retirement)

0y 0, Ox
0.070 0.025 0.150
0.050 0.029 0.100
0.030 0.033 0.100
0.020 0.037 0.200
0.010 0.042 0.300
0.000 0.000 1.000

Z = the percentage of employees hired at 55 who withdraw before age 60.

Question 18

In what range is Z ?

(A)
(B)
(©)
(D)
(E)

EA-1 Exam: Spring 2008
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7.0% but less than 9.0%

9.0% but less than 11.0%

11.0% but less than 13.0%
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Data for Question 19 (3 points)

10 Pao = 0.90
15 Pso = 0.75
10 Pss = 0.80

X = the probability that two independent lives age 40 and age 50 will both die between
age 55 and age 65.

Question 19

In what range is X ?

(A)  Less than 0.02900

(B)  0.02900 but less than 0.03000
(C)  0.03000 but less than 0.03100
(D)  0.03100 but less than 0.03200

(E)  0.03200 or more
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Data for Question 20 (3 points)

Smith retires on January 1, 2008 at age 60 and can elect one of the following actuarially
equivalent annuity options:

Option 1 A life annuity of $1,000 per month, payable at the beginning of

each month, commencing on January 1, 2008 at age 60, with the
first 60 payments guaranteed

Option 2 A deferred life annuity of X per month, payable at the beginning of

each month, commencing on January 1, 2013 at age 65

Selected values:

48 =13.25
5 =8.88

Interest: 5% per year, compounded annually.

Question 20

In what range is X ?

(A)
(B)
(©)
(D)
(E)

Less than $1,485

$1,485 but less than $1,495
$1,495 but less than $1,505
$1,505 but less than $1,515

$1,515 or more
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Data for Question 21 (2 points)

Smith purchases a one-year term insurance policy at age 60. The benefit is payable at the
end of the year of death.

Face Amount: $1,000,000 (policy pays double if death is accidental)

q((5(/)-\” Causes of Death) — 00070
qééccidental Death) — 00005

Interest: 6% per year, compounded annually.

Question 21

In what range is the single premium for this policy?
(A)  Less than $6,750

(B)  $6,750 but less than $6,900

(C)  $6,900 but less than $7,050

(D)  $7,050 but less than $7,200

(E)  $7,200 or more
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Data for Question 22 (2 points)

!

[x]+t

=100—X—%, 0<t<6

0, =103-x—t, t>6

Y = the probability that a life now age 52 and who entered the selection period 2 years
ago, will die between ages 54 and 58.

Question 22

In what range is Y ?

(A)  Lessthan 0.050

(B)  0.050 but less than 0.060
(C)  0.060 but less than 0.070
(D)  0.070 but less than 0.080

(E)  0.080 or more
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Data for Question 23 (2 points)

Deaths are uniformly distributed over each year of age.

For a given integer x:

q, =0.400

0, = 0.500

Question 23

In what range is q,.,,5?

(A)
(B)
(©)
(D)
(E)

Less than 0.405

0.405 but less than 0.425
0.425 but less than 0.445
0.445 but less than 0.465

0.465 or more
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Data for Question 24 (3 points)

oE, =0.400
108, = 7.000
§ _ =15.000

x10|

Question 24

In what range is &, ?

(A)  Lessthan 12.70

(B)  12.70 but less than 12.90
(C)  12.90 but less than 13.10
(D)  13.10 but less than 13.30

(E)  13.30 or more
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Data for Question 25 (4 points)

Smith (age 60) purchases an annuity on 1/1/2008 that has the following characteristics:

Mortality is based on the following formula: ¢/, =100-x.

Payments

Term

Interest rate: 0%.

$1 annually at the beginning of each year

Payments are for life with the first payment on 1/1/2018

Y = the probability that the sum of payments made under the annuity will exceed the

actuarial present value of the annuity as of 1/1/2008.

Question 25

In what range is Y ?

(A)
(B)
(©)
(D)
(E)

Less than 0.445

0.445 but less than 0.465
0.465 but less than 0.485
0.485 but less than 0.505

0.505 or more
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Data for Question 26 (3 points)

Retirement benefit: $50 per month for each year of service.
Interest rate: 6.00%, compounded annually.
Pre-retirement decrements: Mortality only.

Retirement age: 65.

Data for Smith:
Date of birth 1/1/1962
Date of hire 1/1/1997
Present value as of 1/1/2007 of Smith’s anticipated retirement benefit at age 65: $26,475.

Present value as of 1/1/2008 of Smith’s anticipated retirement benefit at age 65: $28,174.

Question 26

In what range is q,;?

(A)  Lessthan 0.00250

(B)  0.00250 but less than 0.00300
(C)  0.00300 but less than 0.00350
(D)  0.00350 but less than 0.00400

(E)  0.00400 or more
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Data for Question 27 (5 points)

On 1/1/2008, Smith sets up an investment under an immunization strategy to meet the
obligation shown:

Obligation
Available investments

Yield to maturity:

A single payment of $10,000 on 1/1/2013
2-year and 10-year zero-coupon bonds

5.0%, compounded annually (for both investments)

Assume that the convexity of the assets is greater than the convexity of the obligation.

X = the amount invested in 2-year zero coupon bonds.

Question 27

In what range is X ?

(A)
(B)
(©)
(D)
(E)

Less than $2,800

$2,800 but less than $3,800
$3,800 but less than $4,800
$4,800 but less than $5,800

$5,800 or more
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Data for Question 28 (3 points)

Terms of a bond are as follows:
Face amount $1,000
Redemption amount  $1,000
Term 20 years
Coupon rate 5.0% per year, payable annually

The yield curve has the following schedule of spot rates:

Maturity Spot Rate
1-5years 5.0%
6 — 15 years 7.0%
16 — 20 years 9.0%

X = the bond’s price at issue.

Question 28

In what range is X ?

(A)  Less than $675

(B)  $675 but less than $725
(C)  $725 but less than $775
(D)  $775 but less than $825

(E)  $825 or more
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Data for Question 29 (3 points)

Smith (age 20) purchases an insurance policy on 1/1/2008 that pays the following

amounts at the end of the year of Smith’s death:

Year of death Amount
2008 — 2027 $100,000
2028 — 2047 $200,000
2048 and later $50,000

Selected actuarial values:

Ay, =0.0454
AL =0.0081

A, =0.1068
Bz =0.0901

Question 29

In what range is the net single premium for this insurance?
(A)  Less than $3,750

(B)  $3,750 but less than $3,850

(C)  $3,850 but less than $3,950

(D)  $3,950 but less than $4,050

(E)  $4,050 or more

EA-1 Exam: Spring 2008 -29-

GO ON TO NEXT PAGE



Data for Question 30 (3 points)

Selected values from a two-decrement model:

Less than 0.0905

0.0905 but less than 0.1005
0.1005 but less than 0.1105
0.1105 but less than 0.1205

0.1205 or more

gy
0.0244
0.0273
0.0309
0.0345
0.0390

46
47
48
49
50
Z= 4 Qg

Question 30

In what range is Z ?

(A)

(B)

©)

(D)

(E)

EA-1 Exam: Spring 2008
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Data for Question 31 (4 points)

A mortality table is projected from the year 2000 to 2008 according to the following
formula:

Selected values from the basic table and the projection scale:

[Year] — q[2000] (1_ AA< )(Year—ZOOO)
X

X

q[ZOOO] AA<
35 0.000475 0.011
36 0.000514 0.012
37 0.000554 0.013
38 0.000598 0.014
39 0.000648 0.015
Y= gl
Question 31
In what range is Y ?
(A)  Less than 0.002430
(B)  0.002430 but less than 0.002530
(C)  0.002530 but less than 0.002630
(D)  0.002630 but less than 0.002730
(E)  0.002730 or more
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